Zero-length cross-linking reveals that tight interactions between the extracellular and transmembrane domains of the luteinizing hormone receptor persist during receptor activation.
Several molecular models of glycoprotein hormone receptor activation have been proposed. It has been suggested that ligand binding to the ectodomain (ECD) leads to major changes in intramolecular interactions between the ECD and the transmembrane domain. We studied these intramolecular modifications by generating a recombinant LH/CG receptor (LHR) bearing an intramolecular cleavage site. We did this by inserting a furin site at position 316 in the hinge region of the ECD (LHR_Fur316). Affinity for human chorionic gonadotropin (hCG) and cAMP production upon hCG stimulation was identical to those of wild-type LHR. Western blot analysis showed that the LHR_Fur316 receptor was cleaved into two subunits linked by disulfide bridges. Chemical shedding of the ECD from the transmembrane domain did not increase basal adenylate cyclase activity, indicating that the first 294 residues did not act as an inverse agonist. The truncated LHR_316 was still activated by hCG but with an EC50 higher than that for the wild-type receptor. Zero length cross-linking was used to study intramolecular interactions between the two domains of LHR_Fur316. Cross-linking efficiency was similar for the basal and activated states, which indicated that the two domains interacted closely in the basal state, and this tight interaction persisted during activation. Our data suggest that activation of the LHR results from subtle modifications of intramolecular interactions between the two domains and low-affinity binding of hCG to the extracellular loops or residues preceding the first transmembrane segment.